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PREFACE TO THE FOURTH EDITION 



The fourth edition of this book, like the two preceding ones, 
has been prepared with the hope that by certain changes and addi- 
tions, it will meet the still increasing demand for a text-book which 
shall present the subject of Physiology as well as Anatomy, in a 
manner both practical and available to the student. 

To include these two large subjects under one cover, with the 
necessary brevity and still with sufficient clearness, is a task with 
difficulties of its own, but it is undertaken with the earnest en- 
deavor v to meet the demand created by present requirements as 
well as may be with the inevitable problem of selection or omission, 
which, however carefully considered, must remain a matter of 
judgment and experience. 

The plan has been adopted in the descriptions— to emphasize 
those characteristics which are most essential and which may be 
most readily grasped and, by reason of practical application, 
remembered. 

The original purpose of the author to provide a special text- 
book of Anatomy— still remains in effect, since only by means of 
a knowledge of structure and form can an understanding of use 
or function be reached. 

The student is referred to the Glossary for the meaning of 
unfamiliar terms, and to the lines of smaller type for various par- 
ticulars which may be found useful as experience indicates the 
need for reference. 

The original illustrations drawn for this book are all retained 
and several new ones from other sources are added. 

Again the author desires to express appreciation of suggestions 
and kind words from officials of schools where the book is in use. 

Philadelphia Elizabeth R. Bundy. 
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PREFACE AND DEDICATION TO FIRST EDITION 



The pupil-nurse in a training-sehool has very few hours at com- 
,L for Ore study of text-books, but it is hoped that she may 
ma „d to**? „ an aid t0 the acquirement o 
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ANATOMY AND PHYSIOLOGY 



INTRODUCTORY 

Anatomy deals with the structure of the body in its different 
parts; physiology teaches the uses or functions of those parts. 

Plan of Study 

We shall study first the framework of the body — the bones 
which give support to all other structures, with the joints by 
which they are held together, either loosely or firmly; and the 
muscles by which they are moved and still further connected. 

Afterward will be presented the organs or viscera (which are 
enclosed in the two general cavities formed by the bones and 
muscles) with their nerve supply, and the system of vessels by which 
the entire body receives its nutriment. We shall see that all 
these parts are wrapped in delicate connective tissue, and held 
in place by bands and sheaths of the same substance. The mus- 
cles are stretched upon the bones, the firm layers and partitions 
of deep fascia bind them in place, the wrapping of superficial 
fascia keeps them warm and flexible, and the skin or integument 
makes an elastic and sufficient covering for the whole. 

The study of the nerves by which these structures receive 
their stimulus, and the action and interaction of the various 

parts, will follow. 

The organs of the special senses receive attention, and the last 
section is devoted to a review of the several regions of the body 
which, it is hoped, will prove interesting and profitable. 

"Anatomic Use of Terms 

The anatomic position is that with the face toward the ob- 
server and the palms turned forward, and the terms anterior, 
posterior, right, left, etc., are to be understood with this position 



in mind. Thus, the anterior surface of the hand is always the 
palm; and, if we speak of any part as situated to the right we 
mean that it is nearer to the right side of the body which we are 
studying (which for convenience we will call the "subject"), 
but it has no relation whatever to the right side of the student. 
Of course the words superior and inferior are easily understood, 
but the use of the words medial and lateral (formerly internal 
and external) requires special mention. Imagine a line drawn 
through the middle of the head and trunk and striking the floor 
between the feet, thus dividing the body into right and left 
halves. This is called the median line. Any part or surface of 
one-half of the body is said to be medial to another part if it is 
nearer the median line while in the anatomic position, or lateral 
to another part if it is farther from the median line. 

All of these terms once applied to a part of the body belong to 
it always. For example, the little linger is always medial to the 
others and the great toe is likewise medial, because these relations 
are established once for all while the subject is in the anatomic 
position. Likewise, the palm is the anterior surface of the hand 
even if it be temporarily turned backward. 

The words exterior and interior are applied to the parts of the 
body which are on the surface or within, respectively. 

Proximal means nearer to the head; distal } farther from the 
head. Thus we may speak of the proximal end of the finger, or 
the distal end of a toe, or the proximal end and distal end of an 
arm or a leg. 

Certain words have been so long applied in a special sense in 
connection with anatomic relations and physiologic processes 
that usage- has made them technical, that is, they have come to 
possess a professional meaning. 

Hilum (literally a little thing) is applied to a place on the 
surface of an organ; a depression usually, where the vessels and 
nerves enter and leave it. Thus, we see the hilum of the kidney, 
of the lung, of the spleen. The hilum is always found on the 
medial or most protected surface of an organ. (In the case of the 
liver it is on the inferior surface and is called the porta or gateway.) 

Sinus (literally a hollow or indentation) is applied in anatomy 
to a hollow or enlarged space within an organ, containing either air 
or fluid. Air sinuses are hollow spaces (almost enclosed), con- 



nected with the nasal passages; these are cavities in the cranial 
and facial bones. Lymph sinuses are the spaces within lymph 
glands. They contain lymph (in some glands— blood). Sinuses 
containing fluid are large channels in the outer membrane of the 
brain — containing venous blood. Other blood sinuses are found in 
the heart. The sinus of the kidney is the hollow which is reached 
through the hilum which leads into it; this contains urine. In 
surgery a sinus is a narrow abnormal channel through the 
tissues (usually lined by or connected with an ulcerating surface). 

Center and periphery are so used (technically) in connection 
with the nervous system. The center is the cell or cells to which 
a nerve must belong and be connected with in order to be active. 
It need not necessarily be in the middle of a part — some of the 
most important centers are on the surface of the brain. The 
periphery is the location of the extremity of the nerve. Literally 
it signifies the outer boundary or the outside of a thing, but when 
used in connection with a nerve it refers to the end farthest from 
the cell or center, whether within or without the body. 

Centrifugal nerves transmit from center to periphery (they are efferent). 
Centripetal nerves transmit from periphery to center (they are afferent). 
Efferent vessels carry blood from organs; afferent vessels carry blood to 
organs. 

Stimulus in physiology signifies any agency which causes a 
tissue or an organ to, perform its function. A natural stimulus is a 
'normal exciting cause and leads to normal action or function. 

An element is, in chemistry, a substance which cannot be 
divided into other substances. The most important elements in 
the human body are comparatively few. They will be referred to, 
sometimes by name, sometimes by symbol. By agreement, 
certain letters stand for certain elements (usually the initials of 
. their Latin names). 

O is the symbol for Oxygen 

H is the symbol for Hydrogen 

N is the symbol for Nitrogen 

C is the symbol for Carbon 

S is the symbol for Sulphur 

Fe is the symbol for Iron (Ferrum) 

P is the symbol for Phosphorus 

K is the symbol for Potassium (Kalium) 

Na is the symbol for Sodium (Natrium) 
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(Combinations frequently used are C0 2 {on carbon dioxide or 
"carbonic acid gas," H 2 0 for -walcr.) 

Food principles are simple or compound substances, composed 
of one or several elements. They are broadly classed as, i. con- 
taining nitrogen, nitrogenous, 2. without nitrogen, non-nitrogenous, 
and 3. containing only mineral substances. 

TISSUES AND MEMBRANES OF THE BODY 

The simplest form of living matter is protoplasm. A living cell 
may be nothing more than a definite quantity of protoplasm 
(called cytoplasm or bioplasm) or it may be more complex, having 
a nucleus, when it is said to be nucleated, and it may have a 
nucleolus within the nucleus. A nucleated cell is capable of form- 
ing new cells by the division of its substance, the division always 
beginning in the nucleus. 

Sometimes the cell is enveloped by a thin membrane called the cell wall. 




Fig. x. — Connective-tissue Fig. 2. — Adipose Tissue. — (Lewis 

Bundles of Various Thick- and Stolir.) 

nesses of the Intekmuscui.au 
Connective Tissue of Man. 
X240. — (Lewis and Stohr.) 



Tissue. — Any collection of cells held together by intercellular 
substance is a tissue. The various tissues of the body are com- 
posed of cells (and intercellular substance) which are developed in 
special ways; for example: 

Muscle tissue is composed largely of cells which are highly 
developed in the power to contract. Contractile tissues (list, p. 83). 
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Nerve tissue, of cells which are particularly sensitive to 
special kinds of stimulus. 

Connective tissue is the fibrous soft framework of the entire 
body— the connecting structure by means of which all of its parts 
are held together, (rig. 1.) " 
Under this heading are included the following varieties: 
Fibrous tissue, a form of connective tissue containing slender 

white fibers, closely packed together. 
Areolar tissue, containing the same kind of fiber cells loosely 

woven into a network (often called cellular tissue). 
Adipose tissue, a variety of areolar tissue with cells containing 
fat. (Fig. 2 .) 




Fig. 3— Elastic Fibers. X560. Very thick clastic fibers/, from ligamentum 
nuchas of ox; b t connective-tissue bundles. — {Lewis and Slohr.) 

Elastic tissue, a form of connective tissue containing many 
elastic fibers, pale yellow in color. (Fig. 3.) 

Osseous tissue, composed largely of cells having the power to 
utilize mineral substances of the blood in the formation 
of bone. (The intercellular substance is filled with min- 
eral matter.) (Figs. 7 and 8.) 

Cartilage , a form of connective tissue with firm white elastic 
substance {intercellular substance) between its cells. 
Many cartilages are covered with a thin membrane 
called perichondrium, similar to the periosteum of bones 
(see page 13). 
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